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SUMMARY
1. Whole soybean hay proved in this experiment to have a 
somewhat higher feeding value per ton than clover hay when 
substituted for the latter and fed to fattening lambs; the other 
feeds allowed were shelled corn, cottonseed meal, com silage and 
block salt.
2. The substitution of soybean hay, both whole and ground 
in three cases, Lots II (Whole), IV (Ground), and V  (Ground 
and mixed with grain), reduced the shelled corn, cottonseed 
meal and corn silage required for the hundred pounds of gain. 
More soybean hay (offered and charged) was required for the 
hundred pounds of gain made than of clover hay. The feeding 
of soybean hay reduced the salt requirement for the hundred 
pounds of gain in all instances.
3. A high percentage of the whole soybean hay was refused, 
22.38 percent and 21.90 percent, respectively, for Lots II and 
III. The grinding of the hay forced the lambs to consume 
practically all of it, but the heavy ingestion of the rough and 
coarse stems (the stems ran 52 percent fiber; corn cobs carry 
only 32 percent fiber) apparently detracted from the realizable 
feeding value.
4. All of the soybean hay fed lots consumed more protein 
daily than did the lambs in the clover Check Lot I. Some of 
the protein supplement might be eliminated when soybean hay 
is fed because of its relatively higher protein content as com­
pared with clover, particularly if the soybean hay is well-leaved 
and carries a high percentage of matured beans.
5. With clover, whole soybean and ground soybean hays 
charged, respectively at $16.00, $20.00 and $22.50 per ton, the 
lots ranked in cost of the hundred pounds of gain as follows: 
Lot I, (Clover hay) $4.48; Lot II, (Whole soybean hay) $4.78; 
Lot IV, (Ground soybean hay) $4.83; Lot V, (Ground hay 
mixed with grain) $5.16; and Lot III, (Whole soybean hay) 
$5.34.
6. The soybean hay fed lambs dressed out higher than did 
those fed clover hay. Lots II, III and IV, or three out of four 
of the soybean hay fed lots, showed a greater shipping shrinkage 
and a greater cost of shipping, including shrink, than did the 
clover fed Check Lot I.
7. The whole soybean hay fed lambs outsold those of the 
clover hay fed Check Lot, selling for $15.25 and 15.00 per hun­
dred weight for Lots II and III, as compared with only $14.75 
for the lambs of the clover fed lot. Lot IV, fed ground soybean 
hay, sold for only $14.50 per hundredweight, as compared with 
$14.75 for the check clover hay fed lot, or with an average of 
$15.13 for the two whole soybean hay fed lots. Mixing the
3
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ground hay with the grain resulted in a selling value of only 
$14.25, the lowest of all lots.
8. The margins per lamb over feed costs were, respectively, 
as follows: Lot I, (Clover) $3.75; Lot II, (Whole soybean hay) 
$4.12; Lot III, (Whole soybean hay) $3.56; Lot IV, (Ground 
soybean hay) $3.54; and Lot V, (Ground soybean hay mixed 
with grain) $3.23. Lot II made the greatest margin over feed 
costs. Lot III ranked third, but compared closely with the 
Check Lot I. The ground soybean hay fed lambs yielded a lower 
margin over feed costs than did the whole soybean hay fed 
lambs, which indicated that grinding the soybean hay was un­
profitable.
9. On a basis of clover hay being worth $16.00 per ton, 
whole soybean hay proved to be worth $32.03 (Lot II ), and 
$13.75 per ton (Lot III), an average of $22.89. Ground soy­
bean hay, fed separately (Lot IV ) was worth only $14.75, but 
where mixed with the grain allowance (Lot V ) it was worth 
only $3.54 per ton, or only 23 percent as much as clover hay.
4
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SOYBEAN HAY FOR FATTENING 
LAMBS*
B y J ohn M. Evvard, 0. 0. Culbertson, W . E. H ammond 
and K . K . H enness**
p a r t  I—h is t o r ic a l
The use of soybeans in the Corn Belt has increased consid­
erably in recent years. The ground seed and oilmeal prepared 
from it, have been quite extensively used for supplemental feed­
ing. Soybeans have likewise been successfully planted along 
with corn, either for sheeping-down, hogging-down, or silage 
production purposes. The field of usefulness for soybeans is 
enlarging to the economic advantage of Iowa farming enter­
prises.
The practical possibilities of growing soybeans for hay are 
worthy of attention; it was with the idea of determining the 
relative value of soybean hay, either whole or ground, as com­
pared to clover hay in the ration of fattening lambs, that the 
experiment reported herein was planned and conducted.
PREVIOUS EXPERIMENTAL WORK IN SOYBEAN H AY
FEEDING
According to the literature available on this subject, very 
little experimental work has been done to determine the relative 
feeding value of soybean forage made into hay as compared 
with other cured roughages.
Bohstedt1 of the Ohio Agricultural Experiment Station, 
conducted an experiment in which soybean and clover hay were 
compared when fed with shelled corn and corn silage to fatten­
ing yearling steers in dry lot. The soybean hay was of the 
Ito San variety, being fine-stemmed, and of good color. The 
clover was a good grade of first cutting medium red. Both hays 
were charged at $15.00 per ton. The average daily gains were 
the same for both lots, or 2.22 pounds, but the cattle fed soy­
bean hay showed a higher feed consumption and consequently 
a greater cost of feed for the hundred pounds of gain. Boh­
stedt reports that the steers refused 3.71 percent of the soybean 
hay and 2.53 percent of the clover hay.
The clover hay fed cattle sold for 25 cents more per hundred­
weight, and yielded a greater margin per steer over feed costs 
after crediting the feed saved by the hogs following, or $8.98
*This p u b lica tion  is to be considered  as a  p rog ress  report, the in ten ­
tion bein g  to do fu rth er  w o rk  on  this su b ject as soon  as fa c ilit ie s  are 
available.
**W ith the co lla b ora tion  o f  Q. W . W alla ce .
b o h s te d t , G. F a tte n in g  C alves, Y earlin g s, and T w o -Y ea r -O ld s . Mo. 
Bui. Ohio A gr. E xp. Sta. IX , Nos. 9 and 10, 1924.
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compared to $7.60 per steer. From the results of Bohstedt’s 
work we have calculated that in order to return the same margin 
per steer over feed cost, crediting feed saved by hogs, the feeder 
could have afforded to have paid only 74 percent as much for 
the soybean as for the clover hay. On this basis, with clover 
hay worth $15.00 per ton, soybean hay had a feeding value of 
$11.10 per ton.
Evvard, Culbertson, Hammond and Wallace2 of this station 
compared year-old soybean hay of the Wilson variety with the 
current crop of red clover hay, carrying a little timothy and 
some corn stalks, for fattening two-year-old steers when both 
were used as the basal leguminous roughage; the cattle received 
shelled corn hand full fed, plus one and one-half pounds of 
linseed oilmeal, plus block salt self-fed.
The soybean hay gave comparatively poor results in this test, 
in that the feeder could have afforded to have paid only about 
one-third as much for it as for clover hay. With the clover 
hay charged at $20.00 per ton, the feeder could have paid only 
$6.59 per ton for the soybean hay in order to make the same 
margin per steer over feed costs, crediting ‘ ‘ pickup.”  The 
soybean hay was somewhat coarse, 16.57 percent of it being 
refused by the cattle, whereas only 5.48 percent of the clover- 
timothy hky was not consumed. The clover hay fed was below 
a No. 2 grade; it contained some 15 percent material other than 
clover, most of which consisted of cornstalks, a considerable 
portion of which were refused by the cattle. The soybean hay 
as fed contained 9.96 percent beans, by weight.
A  summation of these two tests shows that, estimating clover 
hay as worth 100 percent, Ito San soybean hay of current crop 
proved to be worth 74 percent as much as clover hay for yearl­
ing steers, and Wilson hay, a year old, only 33 percent as much 
for two-year-old cattle. It appears that on the average, judging 
from these two .experiments, soybean hay may be considered as 
being worth less than clover hay, the relative value depending, 
of course, upon the quality of the hays compared. There are 
marked differences too, in the soybean hays, much depending on 
the variety used, stage of maturity, and other important control­
ling factors. More work needs to be done.
The senior author fed four groups of pregnant ewes in order 
to compare soybean hay, alfalfa hay and these two in combina­
tion, a brief summary of the results of which is presented in 
table I.
2E v v ard , Joh n  M .; C u lb ertson , C. C .; H am m ond , W . E . ; and  W allace . 
Q. W . U np ub lished  D ata. Io w a  A g r . E xp . Sta. 1924.
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TABLE I—SOYBEAN HAY AMD ALFALFA HAY FOR WINTERING PREGNANT
EWES
10 Ewes in a Group—Averaging Approximately 131 Founds at Start. Ewes Carried in 
Winter Pregnancy Period Until Each Ewe Had Lambed or 
Proven Not Pregnant.
3roup No.
Av. daily 
gain per 
ewe lbs.
Feeds used
Av. daily 
feed eaten 
per ewe
Total feed required 
per ewe basis o f 
166 day® wintering
Lbs. Total Lbs. Total
0.438 0.95 158
Com silage _ - - . 2.32 385
Alfalfa h a y ......... 2.61 433
Block s a l t _________  . 0.022 5.00 , 3.65 9S0
r 0.440 0.61 101
Com silage 2.32 385
Alfalfa hay ______... 2.05 340
Soybean hay .. ______ 0.74 123
Block salt —. 0.026 5.75 4.32 953
II .......... 0.433 0.64 106
Com silage ____ 2.31 383
Alfalfa hay . —- 1.36 226
Soybean hay .. --- 1.40 232
Block s a l t __________ 0.043 5.75 7.14 954
V . ............ 0.407 0.60 115
Com silage _______ 2.34 388
Soybean hay ____ — 2.50 415
Block salt _ ________ 0.086 £.57 5.98 924
*14 p ercen t M oistu re  B asis.
Soybean hay compared most favorably with alfalfa hay. It 
will be noted that less grain was required to keep the ewes in 
the requisite condition when soybean hay was used in place of 
alfalf a ; this is attributed to the high seed content of the soy­
bean hay. From the standpoint of lambing and new-born lamb 
production, the rations in all of the respective groups were 
practically equal in efficiency.
Apparently soybean hay, under the conditions of this ex­
periment, gave much better results when compared to a standard 
legume hay than it did in the comparative tests previously dis­
cussed, wherein it was fed to fattening steers.
Skinner and King3, of the Indiana Agricultural Experiment 
Station, fed two groups of western lambs averaging 68.2 pounds 
for a period of 80 days to compare clover and soybean hay 
when added to a ration consisting of shelled corn, cottonseed 
meal, corn silage and salt.
The authors make the pertinent comment that the lambs fed 
clover hay did not give as good results as would be normally 
expected, judging from the results of previous trials conducted 
at the Indiana station.
3Skinner, J. H., and K in g , F . G. F a tte n in g  W estern  Lam bs. B ui. Ind. 
A gr. E xp. Sta. 282. 1924.
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Soybean hay gave fairly good results when compared with the 
red clover hay, in that the feeder could have afforded to have 
paid 78.75 percent as much for it as for clover hay, or $15.75 
per ton as compared to clover at $20.00 per ton. These relative 
values are figured on the basis of the hay offered, but the 
authors report their results on the basis of soybean hay con­
sumption. It is of particular significance to note that the lambs 
refused an average of 21.43 percent (coarse stems) of the soy­
bean hay.
Recent results in feeding soybean hay to lambs secured by 
Kammlade and Mackey4 of the Illinois Agricultural Experiment 
Station, in two experiments, of 96 and 84 days, respectively, the 
latest one in'the winter of 1923-24, indicate that this hay was 
not equal to alfalfa when full-fed with shelled corn (and presum­
ably salt). In the first experiment the lambs gained 0.34 (al­
falfa) and 0.33 (soybean hay) pound daily per head; in the 
second 0.32 and 0.31 pound. The average daily feed allowance, 
both experiments in pounds, was 1.12 corn, plus 1.39 alfalfa 
versus 1.11 corn, plus 1.63 soybean hay. The feed required for 
the hundred pounds of gain made was 344 corn, plus 425 al­
falfa (of which 389 was consumed, the refuse being 8.5 percent 
versus 349 corn, plus 510 soybean hay (of which 395 was con­
sumed the refuse being 22.5 percent, or almost three times the 
alfalfa discard). We compute that a ton of alfalfa hay equalled 
in feeding value,’2,401 pounds of soybean hay, plus 24 pounds 
of shelled corn; at this rate it took approximately one-fifth more 
soybean than alfalfa hay, gross, to supply roughage for equal 
gains. But the consumed soybean hay was almost as good, 
pound for pound, as the edible alfalfa.
PART II—EXPERIMENTAL RESULTS IN 
FEEDING SOYBEAN HAY TO FAT­
TENING LAMBS
METHODS OF EXPERIMENTATION
OBJECTS OF TH E E X P E B IM E N T
The objects of the experiment reported herein were to find 
out the relative values of red clover hay, whole soybean hay and 
ground soybean hay for fattening lambs; to study the effect of 
feeding the concentrate allowance mixed with ground soybean 
hay; and to note the effect of the various rations on feed con­
sumption, gains, water consumption, feed requirement, market 
finish, market value, shrinkage in shipping and character of 
carcasses.
4Kam m lade, W . G. and M ackey, A. K. The Soybean Crop for  Fattening 
W estern Lambs. Bui. 11^ Agr. Exp. Sta. 260, 1925.
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A N IM A L S  USED IN  T H IS  E X P E R IM E N T
The range lambs used in this experiment showed a prepon­
derance of compactness and good mutton breeding, and their 
wool carried some characteristics of both fine-wool breeds and 
the more coarsely covered Cotswolds. They were quite uniform 
and appeared to be healthy and thrifty. These lambs ranged 
from medium to inferior in condition or degree of fatness at 
the start of the experiment.
One-hundred seventy-five lambs were purchased on the Omaha 
market Dec. 19, 1921, where they averaged 58 pounds in weight 
and cost $9.50 per hundredweight. The average cost per lamb 
was $5.87, laid down in Ames, this including initial cost, com­
mission and freight from Omaha to Ames.
The lambs were divided upon arrival, Dec. 20, into three com­
parably handled groups and fed shelled corn, com silage, a 
mixture of equal parts of alfalfa hay and oat straw, and block 
salt, until the beginning of the experimental period, Dec. 23 
p. m. feed. Based on the average weight Dec. 23, the initial 
cost was $10.78 per hundredweight, which figure was used in 
calculating the financial returns from the feeding operation.
M ETHODS OP E X P E R IM E N T A T IO N  A N D  CARE OP A N IM A L S
One-hundred fifty were selected from thè one-hundred sev­
enty-five lambs purchased, and these were divided into 5 lots 
of 30 lambs each. In making the allotment special attention was 
paid to uniformity in weight, breeding, wool covering and con­
dition.
Three individual weights were taken at the beginning of the 
experiment ; one individual and two group weights at the end 
of 30 and 60 days; and two group and an individual weight 
at the end of the experiment, the final individual weight being 
taken on the day the lambs were loaded for shipment.
The lambs were housed in a long barn with spacious sliding 
doors open to the south. The covered (haymow overhead) in­
terior floor space was 14x20 feet for each lot, while the outside 
runs on the south side of the shed were 20x80 feet, thus provid­
ing ample room. All of the feeding was done in combination 
grain and hay bunks, two of which were in each lot, inside the 
barn.
Fresh hydrant water supplied in galvanized iron tubs was 
before the lambs at all times.
TH E R A TIO N S PED  TH E  LA M B S
The rations fed to the 5 lots of 30 lambs each were as follows :
Lot I  ( Clover Check)—A  Standard Corn Belt Ration: Shelled 
corn hand-full fed twice daily; plus cottonseed meal on silage 
a. m. feed, 0.15 pound per lamb per day; plus corn silage hand-
9
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full fed a. m. feed; plus whole medium red clover hay hand- 
full fed p. m. feed; plus block salt self-fed.
Lot II  (Whole Soybean): Same as Check Lot I with the ex­
ception that whole soybean hay was fed in place of red clover 
hay.
Lot III (Whole Soybean): Same as Lot II.
Lot TV (Ground Soybean): Same as Check Lot I with the 
exception that ground soybean hay (soybean hay meal, fine) 
was fed in place of red clover hay.
Lot V (Ground Soybean Mixed With Grain): Same as 
Check Lot I with the exception that ground soybean hay (soy­
bean hay meal, fine) was fed in place of red clover hay, this 
ground soybean hay being mixed with the corn grain at the 
p. m. feed. The grain allowance was kept the same in quantity 
as in Lot IV.
TIM E  OP F E E D IN G  A N D  ORDER
The lambs were fed twice daily, about 7 :30 a. m. and 4 :00 
p. m. The order of feeding was as follows:
A. M. Feed— Shelled corn; corn silage with cottonseed meal 
placed on top of it, the two feeds thoroly mixed.
P. M. Feed— Shelled corn; hay. These were fed separately 
except in the case of Lot V, where the corn grain and ground 
hay were thoroly mixed.
P R E P A R A T IO N  OF FEED S
There was no special preparation of the regular feeds as 
named with the exception that the soybean hay for Lots IV  and 
V  was ground rather finely.
FEED S DESCRIBED
Shelled Corn: The shelled corn fed in this experiment was 
of the current crop (1921), being locally grown. The moisture 
content ranged from 15.1 to 16.4 percent, the average thruout 
the test being 15.86 percent. All corn figures presented are 
computed on a 14 percent moisture basis, this being the approxi­
mate percentage contained in good, sound, well-dried corn 
grain. The quality of corn used would place it in grade No. 2, 
mixed shelled com.
Cottonseed Meal: This meal was secured from the American 
Cotton Oil Company, Memphis, Tenn.,. and was shipped from 
the company’s Trenton Tennessee mill. The guaranteed analy­
sis was:
P rotein ........ .Not less than 41.18 percent
F a t .....................  . . . .N o t  less than 7.00 percent
Carbohydrates ......... . . . . .N o t  less than 26.00 percent
Fiber .............     .Not less than 10.00 percent
10
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Corn Silage: The corn silage was made from Reid’s Yellow 
Dent corn grown on the Animal Husbandry Farm; the yield 
was 77.03 bushels of 14 percent moisture corn per acre. The 
yield of silage per acre (as weighed out when fed) was 10.32 
tons per acre; the 77.03 bushel yield figures an equivalent of 
7.46 ensiled bushels of 14 percent moisture corn grain to the 
ton of silage.
Red Clover Hay: The red clover hay used was purchased 
from the Pease Hay Company, Des Moines, Iowa. It was prac­
tically pure clover, quite leafy, free from coarse stems, grade 
No. 1.
Soybean Hay, W hole: The soybean hay as fed came from two 
sources. Part of it was grown on the Animal Husbandry Sec­
tion Farm, in the season of 1921, and was of the Medium Green 
variety. It was of rather poor quality, having lain in the field 
for approximately three weeks; heavy rains hindered the curing 
process. Considerable of the pods were shattered and many 
leaves lost. This soybean hay was also quite weedy, containing 
some 15 percent of other growth. This hay was similar in pur­
ity to much of that grown in the Corn Belt.
Bright pure soybean hay, grown on the experimental plots 
of the Station, and consisting of many varieties, made up the 
balance of the hay used. The hay may be considered as a com­
posite of the product from a number of Iowa fields.
Soybean Hay, Ground: This hay was from the same sources 
as described above, being taken from the same pile, and was 
quite finely ground. A Letz 144 Grinder was used. The ground 
hay was dusty.
Block Salt: White pressed block salt was used, which had 
been secured from the Morton Salt Company, Chicago, 111. It 
was a very good grade of salt, having a high percent of sodium 
chloride.
Water: The water used was well water from the college 
water system.
CH EM ICAL A N A L Y S IS  OF FEED S
The chemical composition of the feeds used in this experiment 
as reported by Prof. W. G. Gaessler and associates of the Chem­
istry Section of the Iowa Agricultural Experiment Station, is 
presented in table II.
11
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TABLE II—CHEMICAL COMPOSITION OF FEEDS. (IN PERCENTS»
W »ter Dry
matter
Crude
proteiri
Nitro-
gen-
free-
extract
Crude
fiber
Fat Ash
Shelled com  (14% moisture) — 14.00
5.28
86 00 
94.72
8.51
42.92
70.25
28.84
2.45
8.30
3.67
8.28
1.12
6.38
Com silage --------— ------- — - 72.25
6.80
27.75
93.20
2.80
10.33
16.31
39.45
5.61
34.72
1.00
2.82
2.03
5.88
92.95 16.11 34.43 30.06 5.91 6.39
Soybean hay “ refuse sample” * 1.63 93.37 6.33 26.39 51.95 9.00 4.70
♦R epresentative  o f  the re fu sed  m ateria l p ortion s bu t secu red  from  an 
a rtific ia lly  p rep ared  sam ple o f  the W ilson  v ariety , tw o  years old. The 
m oistu re  is u n u su a lly  low . T he “ re fu se  sam ple”  con sisted  o f  m ostly  
the coarse  lo w e r  stem s o f  the soy bea n s w ith  som e w eed  s ta lk s ; it rep ­
resented  22.28 p ercen t o f  the o r ig in a l w e ig h t o f  the p rim ary  sam ple.
PRICES OF FEED S
The prices of the feeds used were as follows:
Shelled Corn— $0,389 per bushel; $13.89 per ton; $0.70 per 
cwt.
Cottonseed Meal— $42.18 per ton; $2.11 per cwt.
Corn Silage— $5.00 per ton; $0.25 per cwt.
Whole Soybean Hay— $20.00 per ton; $1.00 per cwt.
Ground Soybean Hay—$22.50 per ton; $1.13 per cwt.
Clover Hay—$16.00 per ton ; $0.80 per cwt.
Block Salt— $30.00 per ton; $1.50 per ewt.
DISCUSSION OF EXPERIMENTAL RESULTS
H E A L T H  A N D  G E N E R A L  B E H A V IO R
Toward the end of the feeding period difficulty was experi­
enced with the lambs due to the formation of urinary, calculi. 
In previous work with fattening lambs we have” hoticed that 
when the lambs are on feed almost two months or a„ little longer 
we experience this calculi formation difficulty. The lambs in 
Lot III were troubled most. It was necessary to remove four 
because of renal calculi. These^were stricken, respectively,. on 
the forty-first, fifty-fourth, fifty-ninth and sixtieth day.' Lots 
I and II had one lamb each affected on the fifty-ninth day and 
forty-fifth day, respectively. Lots IV and V  had none removed 
because of calculi. Lot V had one lamb die because of a dis­
located vertebra developed while romping.
This year, as in previous years, we examined the bladders of 
the experimental lambs upon slaughtering, in order to determine 
calculi developments as well as inflammatory conditions in these 
organs. The results of the examination are presented in table 
III.
12
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TABLE III—RESULTS OF EXAMINATION OF BLADDERS
Lot No.
Number 
o f blad-
Calculi development Inflammation of bladder 
mucosa or lining
Slight Noneamined Marked Medium Slight None Marked Medium
I 29 0 0 0 29 0 0 7 22
IL .. — 29 0 0 0 29 0 0 0 29
III____ 26 0 0 1* 25 0 2 0 24
IV_____ 30 0 0 0 SO 1 5 1 23
V--------- 29 0 0 0 29 1 i 0 27
*Pea Size C alculi.
The development of urinary calculi seems to have been so 
distributed thruout the lots that one cannot say that any of the 
particular rations as fed stimulated calculi formation or inflam­
mation of the bladder. Our previous experience4 has, however, 
shown some interesting correlations in these respects. Unpub­
lished results secured by the senior author in one experiment, 
40 lambs to a lot, have shown no calculi development in a lamb 
ration of broken ear corn, alfalfa hay, and salt,—but the sub­
stitution of corn silage and cottonseed meal for the alfalfa hay 
apparently induced marked calculi developments.
Other than this calculi trouble, there was no noticeable differ­
ence in the general behavior of the lambs in the various lots, or 
in the health and thriftiness of the lambs as a whole.
G A IN S M AD E  B Y  LA M B S
The substitution of soybean hay, both whole and ground, in­
creased the average daily gains in Lots II, IV, and V, over the 
clover hay fed Lot I (table IV ). The lambs in Lot III did not 
make as good gains as did those in Lot II, similarly fed.
The grinding of the soybean hay apparently aided in the pro­
motion of greater average daily gains, when fed separately, altho 
when the concentrates were mixed with the ground hay the re­
sults were poorer.
We note that Lot III is out of line, showing the lowest average 
daily gain of any of the lots on experiment. Inasmuch as this 
lot shows such a great difference as compared to Lot II (simi­
larly fed), as well as to the ground soybean hay fed lots, we 
consider that greater emphasis may be placed on the results 
secured in Lot II.
Taking the experiment as a whole, soybean hay, both whole 
and ground, promoted greater average daily gains than did 
clover hay.
W A T E R  CON SU M PTIO N
In order to get an idea as regards the water consumption of 
these lambs on feed, two 10-day records were taken, one during
4Evvard, John M .; C ulbertsbn , C. C .; and W a lla ce , Q. W . Cane and  
Beet M olasses fo r  F a tten in g  Lam bs. B ui. Io w a  A gr. E xp. Sta. 215. 1923.
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(All Mgures in Pounds Unless Otherwise Designated)
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Average initial weight
Average final weight_________________________
Gain per lamb__. . . _______________________
Average daily gain_________________ f&~
Average daily feed:
Shelled corn_____________ _____________
Cottonseed meal_________ ^___I'___
Com silage_____________ ___ ______ * ___
Clover hay, red____________<______
Whole soybean hay______________I___ II _II II I
Ground soybean hay________________
Block salt_____________________________ I
Peed required for 100 pounds gain:
Shelled corn_________________ ;______________
Cottonseed meaL__________________IIII'II I
Com silage___________________________.IVH
Clover hay, red_____________________IHH_
Whole soybean hay_______________II._ .I.I.II""I '
Ground soybean hay_______________ _H_JI~__
Cost o f  100 pounds gain_______________ IIIIIIlJgB
Initial cost at Arnes i>er cwt.________________III...I '
Necessary Aimes selling price per cwt. to break" even
Actual Aimes realization price per cwt._____________
Chicago selling price per cwt______________III
Margin per lamb over feed costs__________
55.17 55.33 55.14 55.1780.26 88.84 85.25 89.06 87.1331.00 .33.51 30.10 33.89 31.530.468 0.504, 0.453 0.510 0.474
1.270 1.253 1.246 1.271 1.2760.140 0.149 9.149 0.149 0.1491.080
0.729
1.093 1.078 1.110 1.094
0.910 0.926 ________— ------------ _________ 0.837 0.8290.018 0.013 0.016 0.016 0.013
271.69 248.62 275.35 249.31 269.0331.84 29.55 32.89 29.21 31.40231.05
155.89
216.96 238.20 217.84 230.80
180.53 204.48 ________---------- - — ____;____ 164.15 174.843.88 2.67 3.53 3.08 2.69$4.48 $4.78 t $5.34 $4.83 $5.16$10.78 $10.78 $10.78 $10.78 $i0.78$5.51 $8.52 $8.86 $8.51 $8.75$12.86 $13.15 $13.04 $12.49 $12.45$14.75 $15.25 $15.00 $14.50 $14.25$3.75 $4.12 $3.56 , $3.54 $3.23
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Pig 1. The lambs in Lot I, Check, from which this group picture was taken, 
at the end of the feeding period of 66.5 days, made an average daily gain of .468 
pound, as compared to .504 and .453 pound in Lots II  and III, f©d whole soybean 
hay and .510 and .474 pound in Lots IY  and V  respectively, receiving ground 
soybean hay and ground soybean hay mixed with the grain allowance. This Lot 
sold for $14.75 per hundredweight, and returned a margin of $3.75 per lamb 
over feed costs. Compare the lambs in this figure with those in figure 2.
the middle 10 days of the first 30-day period, and the other 
during the middle 10 days of the second 30-day period.
Tables V, VI and VII entitled “ Water Consumption, with 
Correlations,”  show by lots the total water drunk; total water 
partaken in feeds; total water consumed; percent water drunk 
of total consumed; water drunk daily per lamb; total water 
consumed daily per lamb; total water consumed per 100 pounds 
gain; and total water consumed per 100 pounds dry matter 
ingested.
The average of the maximum and minimum temperatures for 
the two periods were 20.55°F. for the January period, and 
25.91 °F. for the February period, or a difference of 5.36 °F.
The heavier water consumption of the lambs during the sec­
ond 10-day period is of interest. The average temperature in 
the second period was 5.36 °F. higher than in the first, but the 
average of the maximums was 7.9°F. greater in the second 
period. There were two days below zero in the first period but 
none in the. second. The increase in the average daily water 
consumption per lamb (all lots considered) was almost 1 pound 
per head, or 0.95 pound, in the warmer period. This is equiva­
lent to an increase in the average daily water consumption of 
38.93 percent, all lots considered.
In the second period the grain consumption was much heavier, 
and this, together with the higher temperature, probably ac-
15
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TABLE V. WATER CONSUMPTION WITH CORRELATIONS, FIRST TEN-DAY 
PERIOD—JAN. 2 TO 12.
(All figures in pounds)
Lot No. Hay fed
Water consumed 
per lamb daily
Percent 
water 
drunk 
of total 
con­
sumed
Water consumed 
(Drunk, and in 
feed)
Drunk
Par­
taken
in
feed
Total
Per 100 
pounds 
gain
Per 100 
pounds 
dry mat­
ter in­
gested
I.............. 2 49
II______ 2 29
III______ Wh. soybean ___________ 2.37 0.95 3.32 7L29 646!29 159.20I V - ___ 2.70 0.97 3.68 73.54 630.90 156.83V_______ Gr. soybean mixed with
g ra in ________ ______ ____ 2.35 0.98 3.32 70.60 585.19 138.33
counts for much of the increase.
It appears that:
1. These winter fed lambs when on full feed drank on the 
average from 2.80 to 3.02 pounds of water daily, this being from 
73.57 to 72.92 percent of the total water ingested; 26.43 and 
27.08 percent, respectively, of the ingested water was carried 
in the feeds eaten.
2. All lots of lambs apparently consumed about the same 
daily average amount of water. Apparently none of the rations 
used appreciably stimulated water consumption over that of the 
Check Lot’; however, both the ground soybean hay fed lots took 
less w’ater per hundred pounds of dry matter ingested than 
any of the other lots.
3. The total water intake for 100 pounds gain exceeded the 
total feed requirement in all instances.
TABLE VI. WATER CONSUMPTION WITH CORRELATIONS, SECOND PERIOD 
FEB. 1 TO 11—10 DAYS
(All figures in pounds)
Lot No„ Hay fed
Water consumed 
per lamb daily
Percent 
water 
drunk 
of total 
con­
sumed
Water consumed 
(Drunk, and in 
feed)
Drunk
Par­
taken
in
feed
Total
Per 100 
pounds 
gain
Per 100 
pounds 
dry mat­
ter in­
gested
1________ Clover _____  — _______ 3.38 1.06 4.44 76.03 995.29 187.62l i ---- -- Wh. soybean__________ __ 3.31 1.06 4.37 75.72 ' 925.73 196.15I ll_____ Wh. soybean_______ 3.60 1.08 4.67 76.98 1,030.24 206.40IV_____ Gr. soybean __ _ 3.33 1.27 4.60 72.40 973.65 188.62V_______ Gr. soybean, mixed with
grain __________________ 3.33 1.24 4.57 72.87 1,029.20 194.45
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TABLE VII. WATER CONSUMPTION WITH CORRELATIONS, AVERAGE OF TWO 
TEN-DAY PERIODS
(All figures in pounds)
Lot No. Hay fed
Water consumed 
per lamb daily
Percent 
water 
drunk 
o f total 
con­
sumed
Water consumed 
(Drunk, and in 
feed)
Drunk
Par­
taken
in
feed
Total
Per 100 
pounds 
gain
Per 100 
pounds 
dry mat­
ter in­
gested
1........ . Clover . . .  . .  . 2.93
2.80
2.98
3.02
2 81
1.01
1.01
1.01
1.12
1.11
3.94 
3.80 
4.00 
4.14
3.95
74.40
73.57
74.63
',2.92
71.93
819.12
746.01
826.23
784.29
779.88
174.82
177.52
183.69
172.97
166.01
II______
III_____
TV..........
V_____
Gr. soybean .
Gr. soybean mixed with 
grain _ _____________
4. The water intake was greater by 66.01 to 83 69 percent 
than the dry matter ingestion showing clearly that, weight for 
weight, more water than dry matter was consumed by these 
winter fed lambs.
A VE R A G E  D A IL Y  F E ED  E A T E N  PER  LA M B
Where whole soybean hay was fed the lambs consumed on the 
average considerably less shelled com per head daily than did 
those in Check Lot I receiving clover hay. When we charge 
the lambs in Lots II and III for only the hay they actually ate, 
we find that they consumed less hay than did Lot I, fed clover 
hay.
Soybean hay, presumably because of its high content of beans, 
reduced considerably the average daily concentrate consump­
tion, and likewise reduced the concentrates for the unit of gain 
made.
The lambs fed ground soybean hay consumed slightly more 
shelled corn per head daily than did those of Check Lot I, re­
ceiving clover hay, and likewise consumed an average of 14.3 
percent more of dry roughage.
In comparing the average daily feed consumption of the 
lambs fed ground soybean hay with those fed the unground 
hay, we find that the lambs receiving the whole soybean hay, 
altho charged with more hay, in reality consumed less, inasmuch 
as they refused a considerable portion of the large stems which, 
because of grinding, were consumed by Lots IV and Y. The 
lambs in Lot II refused 22.28 percent of the whole soybean hay 
offered them, whereas those in Lot III refused 21.90 percent. 
Practically none of the clover was refused.
A study of the percentages of soybean hay refused by periods 
| shows that Lots II and III compare very closely; Lots IV  and
17
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Fig 2 This is a group picture of the lambs, Lot II, fed whole soybean hay, 
taken at the end of the feeding period. They made an average daily gain of .504 
pound, the hundredweight of gain costing $4.78, and sold for $15-25, as compared 
to Check Lot gj fed red clover hay, which sold for $14.75 the hundred pounds. 
The lambs shown in this figure were more uniformly finished than were those in 
the clover hay fed lot. They yielded a margin per lamb over feed costs ot $4.1<J 
as compared to $3.75 in the clover hay fed Lot I.
V left none; the average percentage refused by periods are given 
herewith:
Dec.
Jan.
Feb.
P e r io d  
23^ —Jan. 22 
22— F eb. 21 
21— F eb. 27
L o t  I I  
14.82% 
30.19% 
27.36%
L o t  I I I  
13.89% 
29.62% 
29.29%
L o t  I V  
N one 
None 
N one
L o t  V  
None 
None 
None
Dec. 23— F eb. 27 22.38% 21.90% N one None
In our steer feeding work (discussed previously) we found 
that the steers refused 16.57 percent of the soybean hay over a 
period of 120 days feeding. The percentages of the hay refused 
by the steers, in the 30-day periods and for the entire period are 
given for comparison.
F irs t  30 d a y s . ............. T ..........18.68 percen t
Second 30 days ........................12.95 percent
T h ird  30 d a y s ___ i ...................................16-37 p ercen t
F ou rth  30 days ....................... 18.49 percen t
E ntire , p eriod  ............................16.57 p ercen t
The steers consumed a greater percentage of the soybean hay 
offered than did the fattening lambs.
It appears, from the results of this experiment, that grinding 
the soybean hay enabled the lambs to consume it without waste.
The average daily silage consumption ranged froni 1.078 in 
Lot III to 1.110 in Lot IV, with all lots fairly close.
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The substitution of soybean hay in place of clover hay had 
the consistent effect of reducing somewhat, in this experiment, 
the average daily salt consumption.
P R O TEIN  CON SU M PTIO N PER L A M B  D A IL Y
The closely approximated amount of protein consumed per 
lamb daily, making allowance for the refused portions (stems 
and a few rough weeds) of the soybean hay is presented by 
periods in table VIII.
TABiLIE: VIII. THE PROTEIN CONSUMPTION PER LAMB DAILY
(Figures are in pounds)
Lot
No! (Bay fed First SO days Second 30 days Third 6.5 days
Entire period 
66.5 days
1-9 Clover ___________ 0.263 0.291 0.287 0.277.II—— Wh. soybean ____ 0.325) Average 0.845) Average 0.332) Aver age 0.336) Aver ageIII__ Wh. soybean ____ 0.327J 0.326 0.3435 0.344 0.3485 0.840 0.3365 0.336IV__ Gr. soybean ______ 0.342 0.339 0.311 0.'338v__ Gr. soybean mixed
with grain _____ 0.355 j 0.327 0.296 0.338
The protein consumption was considerably larger in all of the 
soybean hay fed lots than in the clover hay fed lots. This was 
the case with both Lots II and III receiving whole soybean hay 
even tho the actual amount of hay consumed was less than in 
the clover Lot I.
In the clover hay and in the whole soybean hay fed lots, II 
and III, the crude protein ingested daily increased as the period 
progressed, but in the ground hay lots, IV and V, particularly 
in the ground hay and grain mixed lot, V, the opposite condi­
tion prevailed. The ground hay lots consumed much more 
total hay, including stems, but not much more grain during the 
period as compared to the whole hay lots. In spite of the heavy 
hay consumption in the ground hay lots the protein ingested 
was practically the same as in the whole hay lots, or 0.338 as 
contrasted with 0.336 pound per lamb daily. The rough stems 
in the ground hay which the lambs were forced to consume 
because of the grinding, carried relatively little protein.
The clover hay lot, I, ate 0.277 pound of protein per lamb 
daily, but the whole soybean hay lots, II and III, ate 22 percent 
more, or 0.336 pound per lamb daily.
It looks as tho some of the protein supplement may well be 
eliminated in the feeding of soybean hay as a substitute for 
red clover, inasmuch as the soybean hay fed lambs in this test 
ad at least a 22 percent surplus of protein as compared to the 
plover fed lambs.
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FE E D . REQUIRED FOR ONE H U N D R ED  POUN DS G A IN
The shelled corn required for the hundred pounds of gain, 
varied from 248.62 pounds in Lot II, to 275.35 pounds in Lot 
III, similarly fed. Both of these lots received whole soybean 
hay. An average of these two lots, however, shows the shelled 
corn requirement to be below that of Check Lot I, receiving 
clover hay.
The substitution of soybean hay, both whole and ground, for 
clover resulted in three cases, Lots II (Whole), IV (Ground) 
and V (Ground), in reducing the shelled corn, cottonseed meal 
and corn silage required for the hundred pounds of gain. More 
soybean hay (offered and charged) was required, in all lots, 
for the hundred pounds of gain made than clover hay.
The amount of com silage consumed for the hundred pounds 
of gain varied from 216.96 pounds in Lot II to 238.20 pounds 
in Lot III. Here again great differences existed between these 
two lots, similarly fed. An average of the two, however, shows 
soybean hay to have the advantage over clover hay in saving 
silage; the two ground soybean hay lots, both of them, showed 
a silage saving as compared to Lot I, fed clover hay.
Apparently the ground soybean hay, when fed separately, 
Lot IV, compared quite favorably with the whole hay fed lots 
II and III, in reducing the hay requirement.
When the grain and ground hay were mixed poorer results 
were obtained than where the ground hay was separately fed, 
indicating that the lambs should, if fed ground hay, have it 
straight, rather than mixed with the grain as was the ease in 
Lot V.
The feeding of soybean hay reduced the salt requirement for 
the hundred pounds of gain in all instances.
P R O TEIN  CONSUMED FOR O N E-H U N D RED  POUN DS G A IN
The protein intake for the hundred pounds of gain made 
varied in the various lots from 59 to 74 pounds. The figures 
covering the protein consumed per hundred pounds of gain by 
periods and for all lots, are presented in table IX.
TABLE IX. PROTEIN (CONSUMED FORTUNE HUNDRED POUNDS GAIN
(Figures in pounds)
Lot
No.
I—
II_.
III-
IV -
V -
Hay fed First 
30 days
Second 
30 days
Third 
6.5 days
50.82 
59.41 
63.71 
■58.83 . 
62.47
65.08
72.98
75.62 
71.67
73.63
84.44 
74.41 
208.84 
90.58 
165 .’44
Wh. soybean _________ ______________
Gr soybean mixed with grain---------—
Entire 
period 
06.5 days
59.36
66.43
74.33
66.30
71.00
20
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The protein consumption for the hundred pounds of gain in­
creased in all lots as the period progressed. The least protein 
was consumed for the unit of gain by the clover hay lot, I, and 
the most by one of the whole soybean hay fed groups, III. All 
soybean lots ate more protein for a pound of gain than did the 
clover fed Check Group I, this increase ranging from 11.2 per­
cent to 12.0 percent.
These results suggest the possibility of advantageously elim­
inating much or all of the cottonseed meal (or linseed oilmeal) 
when the protein rich soybean hay with its high protein pod 
beans are used to substitute clover in a corn grain, protein sup­
plement, corn silage, hay and salt combination.
COST OF A  H U N D R ED  POUN DS G A IN
The cost of feed required for 100 pounds of gain was lowest 
for the clover hay fed Lot I. Clover was charged at $16 per 
ton, whole soybean hay at $20 and the ground soybean hay at 
$22.50 per ton.
The feed costs per hundred pounds of' gain for the various 
lots were as follows: Lot I, $4.48; Lot II, $4.78; Lot IV, $4.83; 
Lot V, $5.16; and Lot III, $5.34. The cost in the soybean hay 
fed lots was from $0.30 to $0.86 greater than the cost in the 
Check Lot, fed clover hay.
In comparing these costs we find that Lot III shows a $0.56 
or 11.7 percent greater cost for 100 pounds of gain than does 
Lot II, similarly fed. The differences of these two similarly 
fed lots reduces somewhat the value of the experimental results 
secured, inasmuch as such differences indicate that we cannot 
place too much emphasis upon the results.
Lot V, receiving the grain allowance mixed with the ground 
hay, shows a $0.33 or 6.8 percent greater cost of 100 pounds 
gain than Lot IV. Apparently, under the conditions of this 
experiment, it did not pay to go to the extra trouble of mixing 
the corn grain allowance with the ground hay.
SH IP P IN G  A N D  SLAU G H TER  D A T A
The shrinkage in shipment, dressing percentage, shrinkage of 
the carcasses in cooler, weight of pelts and internal fat, and 
cost of the experimental lambs are given in table X.
A comparison of the data contained in table X  shows that Lot 
V ranked best as regards shrinkage (smallest) and cost of ship­
ping per lamb, including shrinkage, with the clover hay fed 
Lot I showing up closely in comparison. Lots II, III and 
IV, or three out of four of the soybean hay fed lots, showed 
greater shrinkage and a greater cost of shipping, including 
shrink, than did the clover fed Check Lot I.
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, Fig. 3. The representative lambs shown in this ground soybean hay fed group, 
Lot IY, were photographed at the close of the feeding period. They made an 
average daily gain of .510 pound, sold for $14.50 per hundredweight at Chicago, 
and yielded a margin of $3.54 per lamb over feed costs. These lambs did not sell 
as high as did the lambs receiving the whole soybean hay or the clover hay.
Compare the lambs in figure 3 with those in figures 1 and 2.
All four of the soybean hay fed lots showed a higher dressing 
percent than did the clover fed one.
TABLE X. SHIPPING SHRINKAGE, PRESSING PERCENT, AND COST 
OF SH IPPING
(Figures in pounds, percents, or dollars)
Lot No. I II III IV V
Ground
soybean
Hay fed Whole Whole Ground mixed
Clover soybean soybean soybean with
grain
Shrinkage enroute to market (pounds
per lamb) - .............................. . 5.92 7.20 6.21 7.06 5.61
Shrinkage enroute to market (percent) 6.87 8.11 7.28 7.93 6.44
Dressing percent based on cold weight
and Chicago weights_______ ___ . . . 46.43 47.38 47.05 46.63 47.37
Shrinkage of carcasses in cooler, warm
to cold weights (percent) ________ 3.28 2.52 3.08 3.13 3.37
Weight o f pelt per lamb (pounds)___ 12.70 12.83 11.13 12.93 12.57
Weight o f  internal fat per lamb (caul
and gut fat) i(pounds)______ _____ 2.40 2.72 2.38 2.43 2.55
Cost o f shipping per lamb (not in-
eluding shrink) ___________________ $0.76 $0.77 $0.74 $0.77 $0.77
Cost o f shipping per lamb (including
shrink"» $1.63 $1.87 $1.67 $1.79 $1.57
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Very slight differences in the weight of the pelts were no­
ticed, all being fairly close in this regard. The pelts ranged in 
weight from 11.13 pounds in Lot III to 12.93 pounds in Lot IV.
In comparing the cost of shipping per lamb, which includes 
the cost of shrinkage, we find that an average of the costs of 
shipping the soybean hay fed lots is considerably greater than 
the cost in the case of the clover hay fed Lot I.
In general, the shrinkage in the cooler was inversely propor­
tional to thè shrinkage in shipment.
CHICAGO SE LLIN G  V A L U E  P ER  H U N D R E D W E IG H T
The actual Chicago selling price of the lambs by lots is shown 
in table XI. : . ; .
Compared to Check Lot I, fed clover hay, Lots II and IIT, 
fed whole soybean hay, sold, respectively, for 50. and 25 cents 
more per hundredweight.
Neither Lot IV nor Lot V  carried the finish of the clover Check 
Lot I ; they were much poorer in finish than were'-the lambs fed 
whole soybean hay. Lot V, in which the grain allowance -was 
mixed with the ground soybean hay, sold for 25 cents less per 
hundredweight than did Lot IV, fed the ground hay separately ; 
on the other hand, both of the ground hay fed lots, IV and V, 
were outsold by the whole hay fed groups, the spread ranging 
from 50 cents to $1.00, depending on the comparison made.
From this study we may deduce that whole soybean hay ex­
celled both clover and ground soybean hay (either with the 
grain mixed or fed separately) in promoting the selling vain? 
of the fattening lambs, when finished.
Ground soybean hay proved inferior to clover as regards sell­
ing prices, the latter (Lot I) outselling the former (Lots IV and 
V) by 25 cents to 50 cents per hundredweight.
V A L U E  OF L A M B S ON FOOT TO PAC K E R
Table X II shows the relative values of the lambs to the 
packer, and gives the figures showing what he might have paid
TABLE XI.
O O Hay fed
Chicago 
selling price 
per cwt.
Ames* realization or net 
value per ewt. 
(Given for comparison)
■ $14.75 $12.80mm Wh. soybean------------------------- $15.25) $13.15)ni— Wh. soybean — .-------------------- $15.001 Average $15.13 $13.04) Aver age $13.10
IV— Gr. soybean &_____ - ----- $14.50 $12.49
V_— Gr. soybean mixed with grain.. $14.25 $12.45
*This is based on Ames weights. It is the net figure realized per hundredweight 
after deducting shipping expenses.
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TABLE XII. COMPARATIVE VALUES OP LAMBS TO PACKER 
(Selling liveweight basis)
Lot No.
Actual realized 
value of lambs 
per cwt.
Prices as paid 
per cwt. for 
the lambs
Margin per cwt. (Live 
Basis) realized over 
buying price
I_____________ $15.24 $14.75 $ 0.40
II________  _ 15.53) 15.25) 0.28)
III___________ 15.43)Average $15.48 15.00'JAverage $15.13 0.43)Average $0.36
IV___________ 15.30 14.50 0.80
V _ __ . . 15.52 14.25 1.27
for the lambs per hundred pounds liveweight and still break 
even.
These computations are based on the then current selling value 
of the cold carcasses at $27.75 per hundred pounds, and the 
then appraised value of all by-products, (pelts at $2.66 per 
hundred pounds liveweight; internal fats at $5.34 per hundred 
pounds; plucks at 4%  cents per head; and the other items 
— offal— at the blanket range of 26 cents per hundred pounds 
of lamb liveweight) ; the cost of killing is charged at 36 cents 
per head, plus 71 cents per hundredweight of cold dressed 
weight.
This comparison shows that the packer buyers actually pur­
chased these lambs at less per hundredweight than they were 
really worth (They do not always do this however, so our rec­
ords show), this difference varying from $0.28 in Lot II to 
$1.27 in Lot Y.
The lambs in Lots IV  and Y, fed, respectively, ground soy­
bean hay separately and in grain combination, appear to have 
looked like a poorer buy to the packer than did the clover and 
whole soybean hay fed lambs. Evidently, so the records show, 
the ground hay fed lambs turned out to be much better “ kill­
ers”  than the buyers estimated them to be.
The relative values of the roughages compared (A ) on the 
basis of the realization value of the l^ambs to the packer, and 
(B) on the price paid by the packer, which show outstanding 
‘ differences are given below. Clover hay is considered as 100 
percent in the following comparisons.
(A) . (B)*
L _____ Clover _____________________
II_____ Wh. soybean ______________
[II____ Wh. soybean _____________ _
IV  ___________ Gr. soybean _
V  _____  Gr. soybean mixed ■with grain
100.00 ’ 100.00 
166.25) 200.00)
75.00'5 Average 120.63 86.25) Aver age 143.13
151-.25 92.50
167.50 22.50
fBased on actual.selling values: Shown for comparison.
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The increased relative value of the ground soybean hay which 
was fed to Lots IY  and Y might be significant if the lambs 
would show their worth to the packer buyer as he sees them on 
foot in the stockyards. Apparently these lambs should have 
commanded a higher relative price, but the packer buys the 
lambs as he sees them; if the ground soybean hay causes the 
lambs to make a poor selling appearance, perhaps tending to 
make them appear paunchy because of the high fiber ingestion, 
then the “ grinding”  is severely handicapped.
The foregoing actually figured values, based on the actual 
killing out values of the lambs, shows the packer buyers how 
they are “ missing”  or “ hitting”  on their purchases. They are 
of interest to the buyer and the student, but not so much so to 
the stockman because his profits or losses are dependent upon 
“ what the lambs show on foot.”
M AR G IN  PER  L A M B  OVER P EED  COSTS
The margin over feed costs is based on the initial cost of 
lambs, cost of feeds, shipping and selling costs, and the actual 
Chicago selling price. Labor, housing, risk, equipmental charges 
and interest, as well as the value of the manure produced may 
be better computed by the individual lamb feeder to fit his local 
conditions. The margins as figured do show the relative value 
of the different rations, demonstrating their comparative ef­
ficiency.
The respective margins per lamb over and above feed costs 
of the various lots were as follows t
Lot No. The hay led Margin
T- $ 3.75 
4.121
3.56JAverage $3.84
3.54
3.23
II
III
IV
V.______ Gr. soybean mixed with grain-------------------------------
It will be noted that Lot II, fed whole hay, made the greatest 
margin per lamb over feed costs. Lot III, similarly fed, did not 
do so well, ranking third, but compared quite closely with Check 
Lot I in this respect. Observations made during tha experi­
mental feeding period gave us no clue as to relative inferiority 
of Lot III, or the possible superiority of Lot II, other than the 
often experienced “ Experimental Error.”
Ground soybean hay fed lambs, under the conditions of this 
experiment, yielded a lower margin over feed costs than where 
the whole hay was fed, this in both instances. The grinding 
of the soybean hay appears to be an unprofitable proposition.
25
Evvard et al.: Soybean hay for fattening lambs
Published by Iowa State University Digital Repository, 1925
178
When the soybean hay is ground rather finely and fed sepa­
rately, or mixed with the grain, the lambs have no choice as 
regards “ refusal to eat;”  they must take it all or leave it. The 
ground hay feeding compels the lambs to consume the rough 
and coarse stems which are quite fibrous (over one-half of the 
weight in our sample of stems, or 52 percent, was fiber; corn 
cobs are only 32 percent fiber), and which are of very low 
feeding value. Threshed soybean straw is a pretty rough feed, 
unsuitable to the economic and efficient fattening of lambs. It 
is well, therefore, because of the high fiber and the cost of grind­
ing, to ponder seriously before grinding the soybean hay for 
the lambs in the finishing lots; with such meat producing ani­
mals the apparent 1 ‘ waste ? ’ ’ showing up in the hay bunks when 
whole soybean hay is fed may not be an economic waste. It is 
practically always an uneconomic procedure, under Corn Belt 
conditions, to force fattening animals such as prospective baby 
beeves and finishing lambs to consume an excess of such coarse 
feeds as cereal straws, corn stalk butts, timothy hay, rough 
weeds (as often found in soybean hay), and soybeans stems. By 
throwing the harsher portions of the roughage into the bedding, 
more dollars are often garnered.
R E A L IZ A T IO N  V A L U E  OE S O Y B E A N  H A Y
Table X III, entitled, “ What the Soybean Hay Was Worth,”  
shows what one could have afforded to pay per ton for the soy­
bean hay fed to the different lots, figuring clover hay at $16.00 
per ton, and still return the same margin over feed costs as was 
made by the Check Lot. These are outstanding and significant 
interpretative figures in our comparative study of these 
roughages.
We may conclude from the figures of table X III that soy­
bean hay may be worth more than clover hay (Lot II) when 
considered on the basis of returning the same margin per lamb 
over feed costs. Lot III, similarly fed, shows soybean hay to 
be worth $13.75 as compared to clover hay at $16.00. An aver­
age of the two whole soybean hay fed lots shows soybean hay 
to be worth $22.89 as compared to clover at $16.00. Note that 
soybean hay was charged at $20.00 per ton. In spite of this
TABLE XIII, WHAT THE. SOYBEAN- HAT WAS WORTH
Lot No. Hay fed
Comparative realiza­
tion value per ton
I_______ $16.00
32.03)
13.75)Average $22.89 
14.73 
3.54
II______
I I I ____
IV______
V______ Gr. soybean mixed with gra in _______  ¡BBSS___
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TABLE XIV
Lot No. Hay fed 1
Relative percentage 
values of the hays 
as fed
I_______ 100.00
200.00)
86.25)Average 143.13
92.50
22.50
II...........
Ill_____ Wh. soybean ______ _ • _______ _ ___ . ____
IV______
V______ Gr. soybean mixed with grain_________
larger initial cost of the whole soybean hay the lambs not only 
succeeded in paying for it, but they likewise returned a larger 
margin ($3.84 as compared to $3.75 per lamb) than in the clover 
hay fed lot, I.
The ground soybean hay fed separately showed up quite fav­
orably in value, ton basis, as compared with clover, but of course 
the cost of grinding must be deducted. The grinding of soy­
bean and other hays requires much power and labor; it is sel­
dom profitable. ,
The mixing of the ground soybean hay with the corn grain 
allowance gave very poor results, the ground hay being worth 
only $3.54 as compared tb $16.00 per ton for clover hay, in re­
turning the same margin over and above feed costs; the ground 
hay so mixed with the grain was worth only about one-fourth 
more, actually 24 percent.
In figuring these “ dollars and cents”  results on a percentage 
basis, clover hay being taken as a basis, we find that the whole 
soybean hay was worth some 43 percent more than the clover, 
and that the ground hay, fed separately, was worth some 93 
percent as much. These figures are presented in table XIV.
An average for the whole soybean hay percentages shows it 
to be 143.13 percent as valuable as clover hay. The difference 
existing between Lots II (200.00 percent) and III (86.25 per­
cent) is considerable, but the average shows a comfortable mar­
gin in favor of soybean hay. Even Lot III, making the poorer 
showing, shows a value for whole soybean hay equal to better 
than six-sevenths that of red clover.
Whereas the ground soybean hay when fed separately, proved 
in this experiment to be worth a little less than red clover hay, 
it was found, when mixed with the grain, to be worth only 
22.50 percent as much as clover.
ADDENDA
ST A T ISTIC A L  IN T E R P R E T A T IO N  OF TH E D A IL Y  G AIN S*
The statistical study of the average daily gains which shows 
the mean (average) daily gain, the corresponding probable
*This . is appended for the use of students who are interested in or 
are studying the technical interpretation of results.
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error, and the coefficient of variability expressed in percentages 
for the various lots is given in table XV.
TABLE XV
Lot No. The hay fed
Mean
daily
gain
pounds
Probable
error
Coefficient of 
variability 
(Measures the 
uniformity of 
development) 
Per cent
1_______ Clover __ . __________ 0.468 +.0088. 15.17
II______ Wh. soybean . ___________ 0.504 +  .0122 19.64
III_____ Wh. soybean . _____  . . 0.452 +.0119 21.46
IV ____ 0.510 +  .0140 
+  .0131
22.35
V______ Gr. soy Dean mixed with grain 0.474 22.36
The probable errors of the various lots ranged from 0 0088 in 
the clover fed Lot I, to 0.0140 in the ground hay fed Lot IV, 
while the coefficients of variability ranged from 15.17 percent 
in the clover fed Lot I to 22.36 percent in the ground soybean 
hay mixed with grain fed Lot V, all of which points to a greater 
reliability of the average daily gain per lamb secured in the 
clover fed lot.
When the probable error of Lots II and III is figured as a 
unit, that is when the 60 lambs are combined, the result shows 
an average daily gain of 0.478±.0088, which shows this average 
to be apparently quite a reliable one. The coefficient of varia­
bility for these combined Lots, II and III, was 21.13 percent, 
or somewhat more variation was present among these whole soy­
bean hay fed lambs as compared to the ones receiving clover 
hay (Lot I).
Apparently the ration of Lot I, receiving clover hay, caused a 
greater uniformity of gains than did either whole soybean hay 
(Lots II and III), or ground soybean hay, as in the case of 
Lots IV and V ; every soybean hay fed lot showed a greater 
variability in the development (gains) of the lambs than did 
the clover hay fed. Lot I.
Both of the whole soybean hay fed lots (II and III) showed a 
slightly greater uniformity of gain than did those receiving the 
ground hay, fed alone or mixed with the concentrate allowance.
The mean differences between the average daily gain per 
lamb in Lot I, and the other lots, together with the probable 
error of the difference in each comparison, the number of times 
the probable error will go into the mean difference in each case, 
and the percentage probability of securing results in future 
repetitions of comparisons in favor of the same treatment,— all 
are given in table XVI.
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I 0.468
ii______ Wh. soybean 0.504 0.030 -t- .0150 2.40 95
h i_____ Wh. soybean _ 0.452 0.016 ±  .0148 1.08 77
IV_____ Gr. soybean ___ 0.510 0.042 -+• .0165 2.55 90
V______ Gr. soybean ----- 0.474 0.000 ±  .0158 .38
*The m ean d ifferen ces  re fe r  to the d ifferen ce  betw een  the av erag e  
daily gains, as fo r  in stan ce in com p a r in g  L ots  I and II  w e have a d i f ­
ference o f  0.504 m inus 0.468, o r  0.036 pound.
It appears that in three out of four, of the soybean hay fed 
lots, II, IV and Y, as compared to the clover fed lot, I, future 
repetitions of the experiment would show a probability in favor 
of soybean feeding1 making the larger gains in, respectively, ~95, 
96, and 60 percent of the cases.
In comparing the combined daily gains of Lots II and III 
(whole soybean hay) with Lot I (clover hay), the average daily 
gain per lamb of Lot I was 0.468 and of the combined lots, II 
and III, 0.478, the difference with the probable error being 
0.010*0.0124. The mean difference is only 0.81 of the probable 
error, indicating that in only 71 percent of future repetitions 
would the soybean hay excel the clover hay in promoting gains.
When we consider, however, that the two combined lots (II 
and III) as well as Lots IY  and Y excelled the clover lot, show­
ing probabilities of 71, 96 and 60 percent in favor of soybean 
hay making better gains, the results are, from the gains stand­
point, on the whole, favorable to soybean hay feeding.
The ground soybean hay fed Lot IV as compared to the com­
bined whole soybean hay Lots II and III shows that the proba­
bility of more rapid gains in future duplicated comparisons 
would be in 90 percent of the cases in favor of the ground hay.
The mixed ground hay and grain lot, V , as compared to the 
ground hay fed separately from the grain lot, IY, shows that 
the probability of more rapid gains in future duplications of 
comparisons would show 91 percent of the cases in favor of 
feeding the hay separately.
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TABLE; XVII. FIVE LOTS OF THIRTY LAMBS EiAOH FED FROM DEO. 23, 1921, TO FEB. 27, 1922—66.5 DAYS. 
SIJB-PERIODS WEREI 30, 30, AMD 6.5 DAYS EACH. DATA: BY PERIODS AMD TOTAL FOR ENTIRE; TEST.
(AiLL FIGURES IN POUNDS—AVERAGE LAMB BASIS)_________
Daily Feed Allowed (Charged) Feed allowed (Charged) per 109 pounds gain
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Lot I—Ration.: Shelled Com , Cottonseed Meal, Com Silage, Clover Hay, Block Salt.
Dee. 23—Jan. 22__ 55.17 70.66 15.49 0.516 0.977 0.150 0.967
Jan. 22—Feb. 21— ' 70.66 84.03 13.38 0.446 1.500 0.150 1.1611
Feb. 21—Feb. 27— 84.03 86.26 2.22 0.342 1.555 0.138 1.231
Dee. 23—Feb. 27— 55.17 86.26 31.09 0.468 1.270 0.149 1.080
1 0.849 0.019 189.52 29.05 187.22______ 164.41 3.72
I 0.636 0.018 338.41 33.64 260.40 _____ 142.54 4.14
0.605 0.012 454.78 40.49 359.87,______ 176.94 3.45
0.729 0.018 271.69 31.84 231.05___ — 155.89 3.88
Lot II—Ration: Shelled Com, Cottonseed Meal, Com  Silage, Whole Soybean Hay, Block Salt.
Dee. 23—Jan. 22— 55.33 71.78 16.44 0.548 0.976 0.150 0.967
Jan. 22—Féb. 21— 71.78 85.94 14.16 0.472 1.465 0.150 1.192
Feb. 21—Feb. 27— 85.94 88.84 2.90 0.446 1.547 0.138 1.220
Dee. 23—Feb. 27— 55.33 88.84 33.51 0.504 1.253 0.149 1.093
.996 _ 0.013 178.13 27.3) 176.36 181.63 2.33
.800 •L 0.013 310 38 31.71 252.53 182.14 2.85
.743 .) 0.0Ï6 346.67 31.03 273.42 166.43 3.69
.910 H 0.013 248.62 29.55 216.96 180.53 2.67
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Dot III—Ration: Shelled Corn, Cottonseed Meal, Corn Silage, Whole Soybean Hay, Block Salt.
Dec. 23—Jan. 22__
Jan. 22—Feb. 21__
55.14 
70.56 
84.16
55.14
70.56
84.16
85.25
15.41
13.61
1.08
30.10
0.514
0.454
0.167
0.976
1.440
1.599
0.150
0.150
0.138
0.967
1.154
1.243
1.003 0.017 190.03
317.55
29.20 188.15 195.29 3.24
.869
.828
0.015
0.017
33.07
83.00
254.51 191.61 3.35
744.88 496.59 9.93
Dec. 23—Feb. 27__ 85.25 0.453 1.246 0.149 1.078 .920 0.016 275.35 32.89 238.20 204.48 3.53
Dot. IV.—Ration: Shelled Com, Cottonseed Meal, Com Silage, Ground Soybean Hay, Block Salt.
Dec. 23—Jan. 22__ 55.17 72.64 17.48 0.583 0.975 0.150 0.967 1.044 0.016 167.41 25.75 165.94 179.29 2.77
Jan. 22—Feb. 21— 72.64 86.82 14.18 0.473 1.504 0.150 1.239 0.693 0.014 318.27 . 31.73 262.11 ______ 146.69 __ ____ 3.03
Feb. 21—Feb. 27__ 86.82 80.06 2.24 0.344 1.555 0.138 1.179 0.538 0.020 452.13 40.25 342.87 ______ 156.53 5.81
Dec, 23—Feb. 27— 55.17 89.06 33.89 0.510 1.271 6.149 1.110 0.837 —---- - 0.016 249.31 29.21 217.84 --- ----- 164.15 — 3.08
Lot V—Ration: Shelled Corn, Cottonseed Meal, Com Silage, Ground Soybean Hay, Block Salt.
Dec. 23—Jan. 22__ 55.60 72.64 17.04 0.568 0.975 0.150 0.956 1.122 0.012 171.67 26.40 168.20 197.54 2.11
Jan. 22—Feb. 21__. •72.64 85.97 13.32 0.444 1.511 0.150 1.229 0.619 0.012 340.12 33.77 276.73 ______ 139.37 ___ 2.72
Feb. 21—F'eb. 27— 85.97 87.13 1.17 0.179 1.578 0.138 1.114 0.446 0.020 879.95 77.21 621.22 248.50 _____ 10.95
Dee. 23—Feb. 27._ 55.60 87.13 31.53 0.474 1.276 0.149 1.094 ........... 0.829 — 0.013 269.03 31.40 230.80 ------- 1 174.84 2.69
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